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Lipid accretion, or the storage of fat, is characterised by the formation of triglycerides, primarily from free 
fatty acids (FFA) and glycerol-3-phosphate. In pigs, FFA formation occurs when glucose is metabolised via glycolysis 
and the citrate cleavage pathway to form acetyl-CoA in the cytoplasm where it can act as a substrate for acetyl-CoA 
carboxylase, the rate-limiting step of lipogenesis (Dunshea and D'Souza 2003). Trezona eta!. (2005) reported that pigs 
housed conventionally had more belly fat than pigs housed on deep litter. In this study, we hypothesised that acetyl-
CoA carboxylase activity in the belly fat of pigs housed conventionally would be higher than in deep litter pigs. 
One hundred and fifty two female pigs were stratified by weight at three weeks of age and allocated to housing 
treatments, conventional (C) or deep litter (DL). Pigs housed conventionally were housed within an insulated building 
in groups of ten in eight commercial weaner and grower-finisher pens. In the deep litter housing system, 72 pigs were 
housed as one group in a deep-litter shelter that was bedded with straw. Pigs were phase-fed the same commercial 
cereal-based diets. Pigs were allocated a predetermined slaughter date based on age. Eight pigs from each housing 
treatment were slaughtered at a commercial abattoir at: 7, 13, 24 and 35 weeks of age. Belly fat samples were collected 
into liquid nitrogen from the hot carcass and '.vere stored at -80°C until assayed for acetyl-CoA carbo:A-ylase activity 
(Harris eta!., 1993), which was expressed relative to the supernatant protein. Data were analysed by nvo-way AN OVA 
using Genstat v6. 
Table 1. Activity of acetyl-CoA carboxylase in belly fat (expressed as nmol of radioactive bicarbonate 
incorporated per min per mg protein). 
Treatment 
C* DL lsd1 P-value 
4.04" 1.93b 1.65 0.014 
Age (weeks) 7 Treatment* Age 9.68" 4.13b 2.35 0.051 
13 5.11 a 2.01b 
24 0.92 1.10 
35 0.46 0.50 
'Isd: least significant difference; '·brows with different superscripts are significantly different (P:S 0.05). *See text for treatment explanation. 
\Vithin each age there were no treatment differences in live weight, carcass weight or P2 back fat (P>0.05). 
There was a significant effect of age on acetyl-CoA carboxylase activit)r. As age increased acetyl-CoA carboxylase 
activity decreased (P<0.001). For 7, 13, 24 and 35 weeks the activit)' was 6.90, 3.56, 1.01, 0.48 nmol of radioactive 
bicarbonate incorporated/min/mg protein respectively. There was also an overall effect of treatment ~where acetyi-
CoA carboxylase activity was higher in the belly fat of pigs housed conventionally (P=0.014). The interaction between 
treatment and age on enzyme activity was significant at 7 and 13 weeks of age (P=0.051). These results show that 
in young pigs the activity of acetyl-CoA carboxylase in belly fat is more than two-fold higher than in pigs housed 
conventionally. The higher level of enzyme activity indicates that lipogenesis would be occurring at a higher rate in 
the belly of young, conventionally housed pigs than pigs of the same age housed on deep litter. This difference in 
lipogenesis would result in greater fat deposition in the belly during the early growing phase and the higher level of 
fat is likely to remain significant through to finishing and slaughter. Results reported by Trezona eta!. (2005) support 
these findings, where belly fat was higher in the carcasses of 24-week-old pigs housed conventionally than in pigs raised 
on deep litter. This would suggest that the activity of acetyl-Col\ carboxylase in the belly fat of young pigs is a good 
indicator of belly fat deposition and possibly belly composition at slaughter. 
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